


i 


Sei 


ve Ta Sets aS AF RID ale J She ct i wl int ROR I IETS SA ITSO A PLIES 


aie peti 


PONG eee ae AS 


oe Oe m 
AEST Pe eee 


& 
a 
z 












Vol. Ill. —No. 7 


Need of Unity. 


There has been lately a good deal of aspiration and 


effort to give the profession of architecture its proper | 


place in the American community,—or perhaps it is bet- 


ter to say, its deserved consideration, since its proper | 


place can hardly, as yet, be accounted fixed. The body 


of architects have gained greatly in influence and re- | 
spect during the last score of years or so. And the first 
reason why they have gained is that they have become a | 


body ; that is to say, they are now a class of men, ful- 
filling a special function in a somewhat uniform way, and 
with more or less of common understanding among 
them. Fifty years ago there was no such class here. 
The men who designed buildings were, ordinarily, the 
men who built them; and it was only in rare cases, and 
for structures of unusual importance, that the two or 
three men in the country who made a profession of de- 
signing were called upon. The position of these men 
was anomalous and individual: most people had nothing 
to do about it, knew and thought nothing about it. 
As towns grow, and building increased, architects 
became more common; but their position and influ- 
ence were for a long time determined im each case 
only by the success and action of the individual. It was 
but slowly that they were accepted as a class, or that any 
defined usages grew up in their relations to the public 
or their clients. 

Even now those relations and usages are far from be- 


ing universally determined and recognized. Not only 
are architects not yet accepted as the authoritative arbi- 
ters in all matters of design that many of them think 
they should be ; but, among people at large, their autho- 
rity, responsibility, compensation, and especially the 
manner of dealing with them, are by no means uniform- 
ily established. But if we consider also, how far archi- 
tects are from having an accepted standard either of 
taste, style, or practice, among themselves, and with how 
slender a stock of acquirement many of them set to 
work, we shall perhaps conclude that as much confidence 
is given them as they have, on the whole, shown them- 
selves entitled to. It should be remembered that respect 
is not a gift, but a tribute; and the individual or the 
bedy who would acquire it in a community as indepen- 
dent as ours must compel it. Particular architects have 
won it by force of talent or business capacity; but the 
success of the profession, as a whole, will be unsatisfac- 
tory so long as its standard of performance is uncertain. 
Something may be accomplished—a good deal has been 
accomplished, in a business way—by the general consent 
of architects, as well as by the direct efforts of the Am- 
erican Institute, in fixing a regular scale of charges, and 
certain general rules of conduct. A closer defensive al- 
liance would, of course, have its effect upon clients, and 
in some respect is desirable. But so long as practice 
and taste vary among us as they do, an architect's action 
will carry only the weight due to his own personal re- 
pute: the fact that it is professional will add little to it. 
In matters of design especially, in which the profession 
would like to establish its supremacy, when also the bus- 
iness client is expected to show most deference, if he 
finds doctors divided among themselves, he will either 
run after the fashionable man of the hour, or else, being 
naturally self-reliant, will think that in the conflict of au- 
thority his own judgment is as safe a guide as any. In 
neither case is he likely to recognize the existence of any 


more absolute standard than the fancy which he chooses 
to follow. 


The business difficulties which beset the practice of 
architecture are troublesome, and are increased by the 
want of perfectly definite usage in respect of duties and 





| 


| forward, the prospect doubtless is full of hope. 
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responsibilities ; 


’ 


but they will be more easily disposed of 


than the esthetic ones. The experience of business 
men, helped by the common eflert of practitioners, may 
them in due time. 


be trusted to settle The important 


function of architects here and now is the lead in the 
developement and shaping of the most pervasive, the 
most permanent, the most costly, and practically the 
most important of arts. The demand for it among us is 
enormous, and apparently will continue indefinitely. The 
public interest in it has already become keen. But in 
design the ways of the profession are far more discor- 
One architect ad- 


heres more or less closely to one style, another to a dif- 


dant than in their business practice. 


ferent one ; others shift constantly from one style to an- 
other; more still design without special regard to any 
style. We are far out of the track in which our grand- 
fathers went contentedly and not unsuccessfully; nor | 
have we yet agreed to walk in any other. As we look | 
There 
has been in the last few years a great gain in professional 
acquirement among architects. Not only are there many 
more well-trained men in the ranks, but the standard of 
performance of the average practitioner has risen great- 
ly. Examples and the means of study have multiplied | 
astonishingly. Architects have grown inventive and en- 

terprising, instead of plodding on in the old paths. But 

these advantages have brought their attendant difficul- | 
ties. Enterprise tends to outrun discipline. We are 
overwhelmed with the abundance of precedent at our | 


hands, and help ourselves with eagerness from all sides, | 
grasping at the new forms, and pressing them into ser- 
vice. For the present this condition is inevitable: we 
must be content to accept and acknowledge it. The ar- 
chitectural aspect of the country as a whole is, and is | 
likely to be for a long time, simply confusion. There 
seems to be no short way to unity. There is no city like 
London or Paris, where a man or men of commanding | 
genius, if such should arise, could secure a sufficient fol- 
lowing to compel a movement in a definite direction. | 


There is no distinct tendancy to the general pursuit of | 
any of the styles we draw from ; and it is a labor for gen- 

| 
erations to work the elements of them all into an har 


monious whole. 
Apart trom their business relations, architects are call- | 


ed upon to do two things for their clients. First, they 
have to invent certain suitable dispositions for dwellings 
business houses, public buildings, churches,—dispositions, 
to meet the wants of a community whose growing habits 
are fast taking shape. There is no danger that this will 
not be done satisfactorily, for it must be. 


The clients | 
are men whose eyes are quick for whatever practical con- 
venience and comfort require. As fast as the habits of 
domestic business and public life become defined, their 


requirements will become explicit and compulsory; and 
our architects have a ready inventiveness to meet any | 
want which is clearly seen. Second, they have to devel- 


ope suitable architectural and decorative forms for their | 


this it belongs to them to lead the way; to find it, in | 


fact. Now, the constant change from one style to an- | 


other confuses judgment; and men are busy with com- | 
parisons of this or that kind of detail, when they should 
be thinking of the underlying principles of design on 
which all good work must rest. Observers are influenced 
in their approval by their preference for one or another 
decorative form, instead of considering the essential 


character of the designs to which they are applied. 
The confusion of the public taste is typified in the as- 


pect of our cities. Modern London, we believe, offers 
the only paralled to the tumultuous incoherence of the ar- 


} 
| 
| 
| 


| structures, and more or less for all fittings of them. In | the same direction. 
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chitecture of American towns. Not only is there dan- 
ger that purity of taste and the sense of unity in design 
this but it seems as if 


will be smothered in confusion, 


good taste and 


men would lose the belief that there is 
bad taste, and fairly agree that one thing is as good as 
another. It is a standing reproach to Americans, that 
they ignore the value of training (except each one in his 
own business); and in nothing is the reproach more just 
matters of art. 


than in Our profession cannot, to be 


sure, assume a mission to meet all this single-handed. 
We cannot arrogate to ourselves .the lofty function of 
dictating the public taste; but it is laid on us to execute 
works that must influence it as much as the others, and 
perhaps more permanently. Yet not only is it impossi- 
ble that our cities and our streets shall produce, as cities 
and streets, any satisfactory effect, or even be without of- 
fence, until we have arrived at a much greater harmony 
of treatment than now prevails ; 


’ 


but it is also impossible, 


| we believe, that the communities who live in them, and 


who must in the mass form their taste upon them, should 
judge fairly of their architecture till their eyes are used 
to harmonious general effects, and trained by the habitu- 
al sight of some prevailing and consistent style. In fact, 
we doubt whether the mass of men can be educated to 
judge of any art, except they get their first training in 
design by constant association with some limited range 
of forms consistently combined and treated: nor do we 


believe that architects as a body, whatever may be the 


| success of single men of exceptional gifts, can attain a 


mastery of design such as marks the interesting periods 
of architecture, except by working sedulously and unit- 


| edly in the developement, conscious or unconscious, of a 


definite style, or even that the individual ever reaches 
the tull measure of his power, unless by persistent study 


| of the combinations of a limited series of related forms, 


that is, by following out a distinct style. At any rate,— 
and this is our present point,—they cannot expect to suc- 


ceed as a profession in leading the public taste, so long 


| as they will pull in a dozen different ways. 


The remedy would seem to be a closer association 
with each other, not simply for offence and defence, but 
for improvement. A profession in which every member 
works alone in his own way, not sharing his aims or his 
experience with his fellows, as was the case in ours a few 
years ago, does not deserve to becalled aprofession. The 
most progressive profession among us, the medical, owes 
its success largely to the fact that the efficient members 
of it live in constant intercommunication of ideas. Those 
who stand aloof and practice in their own way, without 


| common study or consultation, are, for the most part,” 


those who are known by the significant name of “quacks.” 
Fortunately the establishment of the American Institute 


| of Architects, and its various affiliated branches, with 


the formation of other clubs for like purposes, has done 
much to remove the greatest reproach of the profession. 
The establishment of architectural schools is working in 
Interchange of ideas and experience 
the stimulus of common study and criticism, the conta- 
gation of a hearty interest in the same problems, and in 
the advancement of a common object, will be the most 
powerful influences in giving character and unity to our 
work, as well as in establishing the taste, and insuring 
the support, of the public. 
individual discipline, among our architects ; there is ev- 


We have ability, training, 


ery incentive and every opportunity for a vigorous devel- 
epement. But, so long as the professional trumpet gives 
an uncertain sound, we cannot wonder if it fails to com- 
mand a loyal following — The American Architect and 
Building News. 


THE ST. COTHARD TUNNEL. 


BY D, K. CLARK, M. INST. C, E, 





[CONTINUED] 


ROCK-BORING MACHINERY. 


The machinery for boring the rock in the tunnel con- | 
sisted of two distinct parts—the perforators, or rock- | 
drilis, and the air-compressing machines, for supplying | 
compressed air to work the perforators. 


AIR-COMPRESSING MACHINERY. 


Temporary machines, constructed by the Cockerill | 
Company, Seraing, were at first erected, capable of sup- 
plying 77 cubic feet of compressed air per minute; this 
quantity was sufficient to work twelve perforators. At | 
éach end of the tunnel, a pair of horizontal direct-acting | 
steam-pumps were laid down, The steam-cylinders | 
were 19.7 inches in diameter, and those of the air-pumps, 
17.73 inches, with a stroke common to both, of 3.64 feet. 
The flywheel was 16 feet g inches in diameter, and its 
weight was 6% tons. The air-pumps worked in water 
similar to Sommeiller’s pumps at the Mont Cenis Tun- 
nel. The minimum speed was five revolutions per min- 
ute, cutting off steam at half stroke; but the machine 
could make twenty turns, equivalent to a speed of piston 
of 158 feet per minute. The compressed air was deliv- 
ered into a reservoir § feet in diameter and 29 feet long. 
The volume of air compressed per stroke of the piston 
was 1.52 cubic foot, under a pressure of 3 atmospheres ; 
and, at a speed of twelve and a half turns per minute, 
77 cubic feet of compressed air had been supplied per min- 
ute: The work done for one stroke of the pump, meas- | 
ured from indicator diagrams, was 


Foot-lbs. 
Pe ee AR IEE on. sn chive eas sacess . «32,790 
MIT PUMP. 00. cece eee rece cece rene ceees 27,550 


The work done in the air-pump was thus 84 per cent of | 
the indicator power. 

The temporary air-compressors were kept regularly at 
work until November 1873, when they were placed in re- 
serve, and one of the permanent compressors was substi- 
tuted. 


PERMANENT PRIME-MOVERS, AND AIR-COMPRESSORS, 


The power is derived from water, through the agency 
of turbines. At the south end, the supply of water was 
found to be scarce—sometimes as low as 67 gallons per 
second—and it became necessary to work under a fall of 
nearly 600 feet, which was reduced by losses to §31 feet 
at the turbines, At the north end, the minimum supply 
is from 570 to 444 gallons per second with a fall 
of 385 feet. The power at each end was at first received 
by three turbines, each turbine driving a group of three 
air-compressors: in all nine compressors at each end. 
‘Two more turbines and groups of compressors were laid 
down at each end of the tunnel towards the end of 1874 
to make up a full supply of air for the number of perfo- 
rators then at work. 


SOUTH END. 

The turbines at the south end were constructed by | 
Messrs. Escher, Wyss, and Co. of Zurich. They are 
horizontal, on vertical shafts. The crown is of bronze, 
cast in one piece with one hundred blades. The exterior 
diameter is 3.94 feet, and the total thickness is about I1 
inches. At full power. the wheel makes three hundred 
and ninety turns per minute; when the circumferential 
velocity is 80 feet per second. The distributor and the 
directing vanes are of bronze. On the upper end of the | 
shaft of each turbine, a bevel pinion is fixed, and it gears | 
into a large bevel wheel fixed on a horizontal shaft form- 
ed with three throws or cranks to work the compressors | 
of one group. The turbines are ranged in line, and the 
horizontal shafts, pertaining each to one turbine respect- | 
ively, are coupled together end to end, and so united in- 
to one continuous shaft. The work done by the several 
turbines is thus distributed equally over all the groups 
of compressors. : 

The three compressors of each group are connected at 
equal angles round the shaft, and are fixed on one base- 
plate. The cylinders or pumps are 18.1 inches in diam- 
eter: the stroke is limited to 1734 inches, in order that | 
the mean speed of piston may not exceed 266 feet or | 
ninety revolutions per minute, when the turbine makes 
three hundred and ninety turns. The compressed air is 
cooled on Dr. Colladon’s system: every piece that is in 
contact with the air when undergoing compression is 
cooled by currents of cold water passed through air tight 
envelopes ; the piston-rod is tubular, and is filled with 
cold water, which is circulated within it, and is at the 
same time extended to the interior of the piston. Water { 
is also injected into the cylinder in fine spray; and for 
this purpose it is doubly filtered, so as completely to sep- 
arate the fine granite sand brought down by the Alpine | 
torrents. 

The clearance at each end of the air-pump does not 
exceed Y inch; yet there is no liability to shock or con- | 
cussion within the machine. The ingress and egress | 
valves are inserted in the covers at the ends of the cylin 
der, and are closed by the action of helical springs. The | 
area of opening of the ingress valves is .1 that of the pis- | 
ton, and of the egress valves .o5. The egress valves are 
placed low, so as to permit of the simultaneous eject- | 
ment of the compressed air and the injected water at | 
each stroke. The quantity of injected water on this sys- | 
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tem is less than .oo1 part of the volume of the air drawn 


t | line of the percussion-cylinder, having a piston and rod 
in; and itis not more than one-fourth of the water 


| conected to the head of the percussion-cylinder. The 


| about 600 cubic feet. 
| pheres. 


| water from rising to an inconvenient level. 


| which had been requisite in working the water-piston of 
| the temporary pump. 
The density of atmospheric air at such high levels is | 


much less than at the sea-level. 


| only 87 per cent. 
The compressed air from the pumps is discharged in- | 


By the barometer, it is | 
| front when at rest. These bearings consist of a pair of 


i 
} 
| 


| 


to four reservoirs, each 5.3 feet in diameter, connected suc- | 


cessively with each other by pipes. Into the first of these 
the air and water from the pumps are delivered; there 
the water is separated, and the air passes into the next 
reservoir, and so on successively. The succession of 
reservoirs serves to break the waves of pressure from 
the compressors. The capacity of int 


NORTH END. 


The effective pressure is 7 atmos- | 


} 


| 
| 
| 


reservoir is | 


| 


piston of this, the propelling cylinder, is constantly un- 
der the pressure of compressed air, by the agency ot 
which the percussion-cylinder is moved forward when 
freed to be moved, and is kept taut to its bearings in 


ratchets, the forks of which are engaged in the teeth 
of two racks, one on each side of the machine. The 
teeth of these racks are placed at 1.2 inch pitch 
and they measure the successive steps of the advance of 
the percussion-cylinder. When it becomes necessary to 
advance this cylinder a step, the rachets are raised Clear 
of the racks, arid the cylinder is instantly moved for- 
ward by the force of the air on the ‘piston of the 
propelling cylinder behind it. The ratchets fall into 


| the next notches of the racks, and are there set fast by 
| the propelling pressure, untill they are again lifted for the 


The Girard turbine is employed at Goeschenen ; the | 
turbines were constructed by B. Roy and Co., Vevey, 


who considered that the Girard turbine was capable of 
utilizing, with the best effect, variable quantities of water. 
With 279 feet of fall, and a maximum charge of water 
of 67 gallons per second, an effective power of 250 H P. 
could be realized. The performance, when needed, 


may be raised to 280 H P., in case it may be occasion- | 


ally required to elevate the pressure to 10 atmospheres. 
The turbines are 7 feet 10% inches in diameter; they 


have eighty buckets, and their regular speed is one | 


hundred and sixty turns per minute. 


The production required from each group of compres- | 


sors was 4 cubic metres, or 141 cubic feet, of compressed | 


air, at an effective pressure of 7 atmospheres. For this 


rate of delivery, the compressor-shaft was timed to | 


eighty turns per minute; the diameter of the cylinders | 


was fixed at 16.5 inches, with a stroke of 25.6 inches. 


| For three compressors of one group the quantity of air 
| drawn in would be 1.483 cubic feet per minute. 


The piston of each compressor and its rod are hollow, 


them, on Colladon’s principle. 


| inches deep, and recessed in the middle to hold a stra- 


tum of the fluid. The fluid under a pressure greater 


next advance. The raising of the ratchets at the right 
time is effected by a collar on the percussion piston-rod, 
which strikes a tappet in connection with them, and 
raises them just as the stroke of the drill reaches its ap- 
pointed maximum length. The percussion-cylinder is 
secured behind by another pair of ratchets, which engage 
in two other racks on the frame, the teeth of which turn 
the opposite way. The ratchets are set fast in the racks 
by the pressure of compressed air. By these means the 
percussion-cylinder is maintained perfectly steady whilst 
in action, 

The slide-valve for distributing the air to the percus- 
sion-cylinder is moved by an eccentric on a longitudinal 
traversing shaft which passes over the whole length of 
the machine. This shaft is turned by means of a short 
vertical cylinder at the head of the machine, 3.6 inches 
in diameter, with a stroke of 2.8 inches. The speed at 
which this shaft revolves regulates the rapidity of the 
drill. At the same time, the independence of the move- 
ments of the valve with respect to those of the drill-pis- 


| ton gives rise to frequent false strokes, which cause a 
| waste of air. 


jand they are cooled by cold water circulated within | 
Cold water is also ad- | 
| mitted through the periphery of the piston, which is 7 


At the extreme end of the machine this shaft carries 
an eccentric, which by means of a ratchet, gives to a 


| wheel on the percussion-rod a definite portion of a turn 


than that of the compressed air, laps the inferior surface | 


of the cylinder, and effectually cools it. A portion of 


the water passes by the piston into the cylinder and | 


| cools the air. 


The air is drawn into the compression-cylinders 
through two inlet valves in the upper part of each cover, 
and is discharged, together with the water collected in 
the cylinder, through three other valves, of less diame- 
ter, placed in the lower part of each cover, into a small 
receiver at one end of the cylinder. A float in the re- 
ceiver, in connection with a cock, forms a self-acting 


| arrangement for letting off a portion of the water collect- 


ed in the receiver from time to time, thus preventing the 
The com- 
pressed air is conducted from the upper part of the re- 
ceiver into large reservoirs. 


TOTAL QUANTITY OF AIR PROVIDED FOR, TO BE DELIV- 
ERED IN THE COURSE OF TWENTY-FOUR HOURS, 


At Atmospheric 
Pressure. 


At Eight 


Cubic feet. Cubic feet, 


Pt the eouth nd 6.5 <0ccesecsees 4,041,000 917,625 
At the north end... ....0¢cceecess 6,349,000 793,625 
11,290,000 1,411,250 


PERFORATORS OR ROCK-DRILLS. 


Dubois and Francois’ perforator, the first machine 


'employed in the excavation of the tunnel, is based on 


the principle of Sommeiller’s perforator, used at the Mont 
Cenis Tunnel, but it is simpler in construction. 
are four motions in the machine: Ist, the delivery of the 
blow; 2nd, the turning of the jumper on its axis after 
each blow; 3rd, the advancement of the drill to follow 
up the work ; 4th, the withdrawal of the machine when 
the tool or the machine itself is to be changed, or when 
the hole is completed. 

The diameter of the percussion-cylinder is 2.76 inches, 
and of its piston rod 2 inches; the length of stroke va- 
ries from 34 inch to 7.2inches. The weight of the per- 
cussion-piston, with its rod, is 62 lbs; the total weight 
of the machine is 4% cwt. The length, width and 
height of the machine are 7.2 feet by 9.2 inches by 12.6 
inches, 
rod of the perforator, are of steel, octagonal in section, 
and 1 inch in diameter over the angles. In hard rock, 
they work well at a length of 4 feet; in soils of medium 
hardness a length of § feet is suitable; and in easy rocks 
a length of from 6 to 6% feet. The capacity of the cyl- 


The boring bars which are keyed to the piston- | 


for each stroke, and thus the revolving movement of the 
drill is effected. 

The percussion-cylinder and its appendages can be in- 
stantly withdrawn from the front, by the pressure of the 
compressed air being reversed on the propelling piston. 
The diameter of the percussion-cylinder is 3.36 inches, 
and of its piston-rod 2.8; the maximum length of the 
stroke is 6.4 inches. The diameter of the propelling 
cylinder is 3.2 inches, and of its piston-rod 2 inches. 
The total weight of the machine is 4.91 cwt. The length, 
width, and height of the machine are 108 feet by 10.4 
inches by 14.4 inches. The capacity of the percussion- 
cylinder is 104 cubic inches, and the quantity of com- 
pressed air consumed per stroke is 140 cubic inches. 
When regularly at work, the machine makes from two 


| hundred and fifty to three hundred strokes per minute. 


| COMPARATIVE PERFORMANCE OF MECHANICAL 





PERFO- 
RATORS AT THE ST. GOTHARD TUNNEL, 


From the results of trials made early in 1874, in bor- 
ing holes 35 centimetres, or 1.4 inch, in diameter, in the 


| granitic gneiss at the north end of the tunnel, with an 
Atmospheres, | 


effective pressure of 5% atmospheres, the following were 


| the depths per minute bored by the perforators of difier- 


ent constructors, according to official reports : 


Centimetres. Inch. 
RE 65a. ns eedscth debedinestianne 4.01 or 1.60 
OR oc cariccer ene sc oceckungnena 3.50 on 1.40 
Dubois and Francois................. 2 ” 1,02 
Sommeiller (Mont Cenis)........... . 2.12 * 0.85 


From other observations made and officially reported, 


| in the beginning of 1875, the following were found to be 


inder is 79.3 cubic inches, and the quantity of com- | 


pressed air consumed per stroke is 97.6 cubic inches. 
Ferroux's perforator, which, for the most part, super- 


| seded Dubois and Francois’, by reason of its superior 
| performance, contains an automatic movement by which 


the percussion-cylinder is advanced spontaneously, and 
keeps pace with the progress of the hole. 


In Dubois’ | 


| machine, the advance was conducted by hand, and, for | 


want of exactness in manipulation, frequent damage was | 
occasioned to the cylinder by knocks and wrenches—a | 


species of accident which has seldom happened to Fer- 
roux’s machine. 

The automatic movement in Ferroux’s machine con- 
sists of an air-cylinder fixed behind and on the centre 


: | the lengths of time required by one of each system of 
There | 


perforator to bore a hole 1 metre (3.28) in depth. In 
these times, all the delays occasioned by the changing 
of jumpers, machines, etc. are averaged and included : 


Total Length Time to bore 1 m. 


Driven, by one machine. 
Metres. Machine. Hr, Min. 
Advanced gallery, north end 6,352 Ferroux 1 9. 
Trench » 4.226 Dubois iB 
Advanced gallery, south end 2.617 = r 2% 
Widening * ” 623 Sommeiller 2 54 
Trench - 205 McKean 2 1 


It 1s added that the cost for repairs of the perforators 
working at the north end, during the three months. Oc- 
tober-December, 1874, was, per metre of holes borea, 
as follows: 


Ferroux’s perforator 2.43 francs per metre, or 1s. 9d. per yard. 
Dubois’ ° 4.97 ” * 3s.1d - 


In the course of the present year, 1875, considerable 
improvements have been made in the McKean drill, and 
it is stated in an official report by M. Louis Sautter that 
after a series of comparative trials in boring the hard 
granitic gneiss, the performance of the improved McKean 
drill proved to be decidedly superior to that of any of its 
competitors. M. Favre has provided himself with sixty 
of these drills for future operations. The body of the 
drill is cast of phosphor-bronze. . The air-cylinder is 4 
inches in diameter; the piston is of wrought iron, 2 in- 
ches thick, fitted with two pairs of Ramsbottom’s rings. 
The piston-rod is 24% inches in diameter, gnd screwed 
and pinned into the piston. The maximuin stroke of 


the piston is § inches ; the minimum stroke is 2 inches, 
and the average length of stroke when at regular work 
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is 3% inches. ‘The machine can bore toa depth of 3 
feet at one setting. The drill is, of course, worked by 
compressed air, and it is calculated that 62 cubic inches 
of air are used fora stroke of ginches. The drillcan be 
moved with half an atmosphere of pressure, and it is ca- 

ble of making from 500 to 700 strokes per minute, 
with air of 534 atmospheres of effective pressure. The 
total weight of the machine is 506 lbs. Itis 7 feet 6 inch- 
es long, and 10 inches by g inches in width and depth, 
extreme dimensions. At the comparative trials above 
referred to, the drill penetrated, whilst actually at work, 
from 3 to 8 inches per minute, making 800 strokes ; with 
6% atmospheres of pressure, it has penetrated as much 
as 12 inches in a minute. 

The turning movement of the drill is effected by means 
of a cylindrical enlargement formed on the piston-rod. 
Spiral grooves are cut on the face of this enlargement, 
which is constantly in gear with a spirally-grooved cylin- 
der placed parallel to the piston-rod, and capable of re- 
volving. On the return stroke of the piston, the cylin- | 
der is maintained by a ratchet-motion in a fixed position, 
whilst the piston rod, sliding upwards in a gear with the 
cylinder, is necessarily turned on its axis, to a degree | 
proportionate to the twist of the spiral, and the length 
of the return stroke. Thus the new angular position of | 
the jumper is secured. During the forward stroke, the | 
spiral cylinder does not influence the piston-rod, which 
moves straight forward, and, on the contrary, turns the 
cylinder on its own axis. Nevertheless, as a precaution, 
the piston-rod is prevented, by a ratchet-motion, from 
returning to its previous angular position, in making the 
forward stroke. On the next back stroke, the piston-rod 
is again seized by the spiral cylinder, which is now 
brought up against its ratchet-detent, and is turned round 
as before, preparatory to making the next forward 
stroke. 

The compressed air is supplied to and exhausted from 
the cylinder through a hollow cylindrical valve formed 
with suitable openings. For this purpose the valve re- 
ceives an oscillatory movement on its axis, by means of 
tappets fixed on its spindle, which are moved alternately 
to the right and to the left, on the forward and backward 
strokes respectively, by the enlargement on the piston- 
rod. The ends of the enlargement are formed conically, 
in order to move the tappets steadily and fairly. 

The action of the enlargement on the tappets is also 
utilised for effecting the feed or advance of the jumper. 
The reciprocations of the forward tappet are communi- 
cated to a lever fixed to one of a pair of crown ratchet- 
wheels placed together on a screwed spindle, and held 
in gear with each other, like clutches, by a helical spring. 
The first of these, the lever-wheel, reciprocating in uni- | 
son with the tappet, is loose on the spindle; but the sec- | 
ond is feathered and engages ina longitudinal groove 
cut in the spindle. Thus as the second wheel is turned, 
it turns the spindle with it, which, by the screw, ad- | 
vances the cylinder. The teeth of the first wheel slide 
over those of the second wheel in one direction, and en- 
gage them in the opposite direction. When, therefore, 
in the ordinary course of reciprocation, the first wheel is | 
pushed round far enough by the tanpet movement, it 
advances its hold upon the second wheel, by the interval, 
usually, of one tooth at a time, and, when withdrawn, 
it pulls round the second wheel and the screw with it, 
which gives the feed Should the first wheel not be | 
pushed round far enough by the tappet-movement to 
gain a tooth, the teeth of the first wheel slip back into 
the same places and no advance is made. But the play 
of the tappet is increased as the stroke increases with the 
penetration in virtue of the conical form of thr surface 
of the enlargement; so that, finally, when the length of 
the stroke has reached the maximum designed for it, the 
first wheel is advanced far enough to gain a tooth upon 
the second, turns it, and gives the feed. As there are 
fifteen teeth in each ratchet-wheel, each advance of one 
tooth is equal to a fifteenth of a revolution, and the pitch 
of the screw, formed with a double thread, is 1 inch. 
Consequently each advance of the feed by one tooth is 
just one fifteenth of aninch. By this simple combination 
of the double ratchet-wheel and the screw, the feed is 
thus minutely graduated, and the stroke of the piston, on 
regular work, becomes practically constant. 

The McKean drill recommends itself by its simplicity, 
efficiency, and completeness. The whole of its functions 
originate in the simple enlargement of the piston-rod, 
from which the twisting motion, the feed motion, and 
the valve motion are derived. 

The following are the leading particulars of the three 
most prominent perforators that have operated in the St. 
Gothard tunnel :— 


Diam, Air con- 
Perforator. of Stroke. sumed per Wt. Dimensions, 
Cylin. Stroke. 
In, In. Cub. In, Cwt. i a * 
Dubois... .. .2.76 0.75 to 7.2 97.6 4-33 7-2 X 9.2 x 12.6 
Ferroux. ass oS gO max. 6.4 140.0 4-91 10.8% 10.4X 14.4 
Mckean imp. 4.0 2tos 62.0 4.52 7.5X10.0X 9.0 


It is intended to perform the work of perforation en- | 


tirely by machine dispensing with hand labor. The 


area of the tunnel will be divided into seven sections: | 
three on the upper level,—the level of the floor of the | 


heading ; and four on the lower level,—that is the floor 
of the tunnel. The culvert constitutes an eighth, and 
smaller section. Each of these sections, separately, will 
be attacked by a group of perforators, as follows :— 


Number of 

Perforators. 
The,heading, a 6tog 
Phe right wing of the heading, widening out or 
tial Bleep cih lintiien ; uite eaten csasiavsaivs 3tos 





v 
to 150 metres (55 to 164 yards), one behind another. By 
such disposition the operations on one section will not 
be interfered with by those of the others. 
face of the heading to the face of the excavation for the 
culvert—the last in succession—the interval may amount 
to 1,000 metres (1,0g0 yards). 


in prospect, on a line of railway, in two long tunnels 
open at each end only, and which will ultimately ap- 
proach to 3 miles in length, M. Favre has recently re- 
placed these unwieldy machines by more compact and 
more efficient locomotives, constructed by M M. Schnei- 
der and Co., of Creusot, and designed to be worked by 
compressed air of 15 atmospheres. 
like ordinary engines in general arrangement and detail, | 
except with respect to the reservoir, which replaces the 
ordinary boiler, and consists of « cylindrical steel reser- 
voir for the storage of compressed air. 
air is drawn, meantime, from the ordinary compressors 
| at 7 atmospheres, until the special compressors in course 
of construction are completed, for the supply of air of 
the higher pressure. 
ders at a pressure of 43 Ibs. per square inch. 
comotives have worked satisfactorily, and it is suggested 
by M. Ribourt that compressed-air locomotives may be 
employed with 
through long tunnels, in place of locomotives worked by 
steam, thus dismissing the unsolved problem of the arti- | 
ficial ventilation of tunnels. 


holds 1 cubic metre, or 1% 
consists of four hundred wagons each way in the twenty- 
four hours. To this number is to be added forty wagons 
or trucks for the conveyance of building material, and 
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The left wing of the heading, widening out or 


abatage zfto 5 
The shallow trench in the core, or petite cunette 2 
The deepening of the trench to the floor of the tunnel, 

or grande cunctte 6to9 
The greater mass of the core to the right of the trench, 

or the strosse 6to9 
The narrower mass of the core to the left of the trench, 

or piedroit 3 
The culvert, or canal i , is o I 

Total number of perforators at each end 30 to 43 


The faces of the ‘several sections will, of course, be at 
arious distances from the front, at intervals of from 50 


From the 


LABOR FMPLOYED. 


The numbers of men employed on the works in Au- 


gust, 1875, were as follows ;— 


Average Maximum 

Number. Number. 
North end..... - 1,664 1.902 
South end 1,802 1.084 
Total employed 3,406 3,886 


The composition and the duties of a shift, or ‘ poste,’ 


of workmen at the advanced gallery, north end, in Sep- 
tember 1874, were as tellows:— One foreman, 
miners, two machinists, eight laborers, one boy ; in all, 
sixteen men at the front. 
for removing rock, twenty-two men. 
men for one shift. 
for three shifts, one hundred and fourteen men. 


four 


Add for chargers and laborers | 
Total, thirty-eight 
For two shifts, seventy-six men; and 


LOCOMOTIVE POWER, 


Since the month of December 1873, a small locomo- 


tive, weighing 5 %tons, on four coupled wheels, 1 metre | 

(3.28 feet) apart, has been employed at each end for re- 

moving the exploded rock. 
| pressed air, and was followed by a tender, consisting of an | 
air-reservoir of 650 cubic feet of capacity, on two bogies. 
When charged at the commencement of a trip, the pres- 
sure was from 6 to 7 atmospheres. 
of twelve loaded wagons, holding 1 cubic metre or 35 | 
cubic feet each, from the tunnel to the place of unload- | 
ing, a distance of about 600 yards, the pressure fell to 
about 4% atmospheres; and after returning with the 
empty train there was left a pressure of from 2 to 2% | 
atmospheres. 


It was worked by com- 


After taking a train 


But, in view of the considerable and increasing traffic 


These engines are 
g 


The supply of 


The air is admitted into the cylin- 
lhese lo- 


great advantage for working trains 


The quantity of broken rock removed from each end 


| of the tunnel amounts in bulk, according to M. Ribourt, 


to about 530 cubic yards daily; and, as each large wagon 
cubic yard, the daily traffic 


ten trucks for conveying jumpers and perforating ma- 
chines to and from the front. The total of this daily 
service represents the movement of 2,300 tons daily at 


each end. 


TEMPERATURE IN THE TUNNEL. 


The temperature at the front increased slowly as the 


| heading was extended, but it was not much affected by 


the depth below the surface. 

The temperature of the rock was measured by insert- 
ing thermometers into holes cut to various depths. In 
July 1875, at 1 foot deep, the temperature was 63° Fahr. ; 
at 2 feet deep, 63°.55 Fahr.; at 3 feet 3 inches deep, 
64°.7 Fahr. 


VENTILATION OF THE TUNNEL. 


The ventilators at the north end were reported in the 
end of June 1875, to be nearly completed and ready for 
ventilating the tunnel. They act by exhaustion, on the 
system of the bell-exhauster. Two bells of sheet iron, 
16 feet 5 inches in diameter, with 5 feet 11 inches of 
stroke, are connected by an oscillating beam. from the 
end of which they are suspended, and on which they bal- 
ance each other. They rise and fall alternately over 
fixed bells closed at the top with water-joints, and, when 
fully charged, draw about 2,060 cubic feet of impure air 
by each double oscillation. Allowing for the partial 





| isfactory results 


| plosion. 






vacuum formed within the bell, and for short measure, 
they should make ten double oscillations per minute to 
discharge 16,500 cubic feet of air per minute, which is 
the estimated volume of mixed air and gasses to be with- 
drawn. The air from the interior of the tunnel is con- 
ducted through a tube, 4 feet 10 inches in diameter, 
placed close to the soffit of the arch, and extended in- 
wards as far as the arching is completed. The bells are 
moved by water-pressure acting in cast-iron tubes fixed 
centrally within the bells. 

It may be added, in conclusion, that the whole of the 
works of the St. Gothard railway are under the superin- 
tendence of Herr R. Gerwig, of Carlsruhe, who is En- 
gineer-in-Chief of the line. The axis of the tunnel, with 
its length and the difference of altitudes between the two 
ends, were surveyed and definitely settled by Herr Otto 
Gelpke, mining engineer, Berne. 





Silicate Cotton. 


This new material for covering boilers, steam-pipes, 


etc., although not invented, has been brought promi- 


| nently into use, by Mr. F. Krupp, who has applied it large- 


ly at his steel works at Essen, Prussia, with highly sat- 
It is incombustible, and altogether ap- 
pears well adapted tor its purpose as a non-conductor of 
heat. It is made at the large furnaces for converting the 
ironstone into pig iron, where the slag is kept continu- 
ally running out ata small opening, about one inch in 
diameter. From thence it travels through an open 
spout, and falls from the end about thirty inches, at 
which point a pipe 


coming from the blast chamber is 


fixed. The rush of cold air, coming in contact with the 


melted slag, drives it into thousands of fine hair-like 


threads, resembling fine spun glass, or asbestos. Al- 
though it has much the appearance of cotton wool, the 
fine points of the fibers, if much handled pierce the 
skin like so many fine needles. The material is being 


introduced in England. 


Notes. 
English capitalists are ahead on the negotiations for 


railway and other monopolies in Egypt. 


A company of surveyors are prospecting for a rail- 


| road from Coal Valley to the coal lands of Cable & Co., 


near Richland, II. 


The Interoceanic Canal Commission, after discussing 
the reports on six different lines, have unanimously re- 
commended the Nicaraguan route for the Isthmus Ship 
Canal. The length will be 181 miles, and the estimated 


cost $66,722,1 47. 

The Western Union Telegraph Company are about 
laying a Pneumatic Tube between their offices in New 
York: 


ed in a 3 inch iron pipe for protection. The carriers will 


It will be of lead, 2'4 inches in diameter, enclos- 


be of gutta-percha, covered with felt. 


They say the alarming increase in the death-rate of 
the City of Washington is due to imperfect sewers fur- 
nished by the District Ring Contractors. It is claimed 
that the contractors filled in the sewer trenches with im- 
pervious clay and sold the gravel which they had taken 
out, and which afforded ready drainage to surface accu- 
mulations. In this way the natural drainage of the soil 
—which at Washington has always been excellent—has 


been broken up and clogged. 


It has been known that, when explosive gases are 
drawn through a wire gauze with a velocity of ten to 
twelve feet per second, the flame of a safety lamp will 
penetrate and ignite them. GALLOWAY has now proved 
by experiment that a sound-wave will cause the same ex- 
He therefore came to the conclusion, which ac- 
counts for a number of explosions in mines at the mo- 
ment of firing a blast at a distance, thata blast in a coal 
This fact 


also explains why an explosion in one part of a mine is 


mine may make all the safety-lamps useless. 


often immediately followed by another explosion at a 
distant point.—Abridged from “ Ze Laboratory.” 


A survey has just been cempleted for a proposed 


railroad line extending from St. Paul to Rochester, 
Minn. It is to be built 


M. R.R., and to be narrow guage,—three feet. 


in the interests of the L.S. & 
The 
grades and curves are comparatively easy, and the total 
length of the line is 85 miles. It is proposed to cross 
The 


building of the above road would open up the best 


the Mississippi by means of a pontoon bridge. 


wheat-growing portion of the State, and give to shippers 
of that district the best outlet they could have,—by way 
of the lakes—and direct communication with Eastern 
markets. 
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MULTIPLE TELECRAMS. 
We presume that our readers are tamiliar with the es- 
sential points of the common method of sending tele- 
graphic despatches over a wire. 
pleted at one end by the depression of a key, the elec- 
tric current, passing through the coil of an electro-mag- 
net at the other end, causes an armature to close on the 
magnet, 
against a piece of metal so as to give the sound usually 
heard, or a point impresses a mark of greater or less 
length on a moving strip of paper. The repetition of 
the long and short depressions of the key, combined in 
diflerent ways, makes the alphabet. This message will 
be delivered in all the offices which are at the time con- 
nected, 


Impulses may be sent trom different ends, as they 
As the 


electric current is practically instantaneous, it would be 


meet and pass one another without hindrance. 


possible, in lines of not too great length, to have the 
Such a 
result has been produced by delicate apparatus, to take 


signals follow one another with great rapidity. 


the place of the operator, so that several messages can 
now be sent over the same wire in the time formerly oc- 
cupied in sending one; and, as before stated, they may 
be sent opposite ways. 


If we can utilize a single wire for a number of simul- 


taneous messages, without requiring such special appli- | 
ances as are delicate and easily deranged, we save in | 


the cost of lines and consequently make the telegraph 
still more convenient for common use. Very recently 
an apparatus bas been brought out which, availing itself 
of some facts previously known, enables a great number 
of despatches to be sent at once, without confusion. 
They may be sent from the same or different offices, and 
received at the same or different places. Each receiving 
instrument picks out the message destined for itself. 


We know that two or more different sounds may move 
through the air, wood, wire, or other media without in- 
terference. Voices or instruments may sound together 
with no confusion ; every vibration or wave travels inde- 
pendently. One may easily illustrate this fact by agita- 


ting the surface of water at diflerent points. It has also 


been shown by placing one end ot a slender stick on the | 


sounding-board of a piano-forte, taking the other end in 
the teeth, stopping the ears, and then having the instru- 
ment played. 

Paul la Cour, of the Royal Meterological Institute, 
Copenhagen, has exhibited a new system of telegraph- 
ing the sonorous vibrations of a number of tuning forks 
plac ed in electric connection with each other. The pul- 


sations or vibrations sent over the wire are distinct, but | 


for a particular musical note their number is fixed. The 
ear cannot distinguish the individual vibrations, and they 
If then we send the 
pulsations over the wire and attract the armature at the 


merge into a continuous sound. 


other end the proper number of times for a musical note, | 


it will be produced there by a fitting arrangement for a 
sounder, Ne then ayail ourselves of another principle. 

All have noticed how, when a note is sung near a pi- 
ano or sounded on another instrument, certain strings in 
the piano will respond, one more loudly than the others. 


This arises from the fact that its normal rate of vibra- 


tion agrees with the rate of the note first sounded, so | 


that the successive impulses through the medium of the 
air excite the vibration of the string. A very small force 
is needed to produce this effect, just as the escapement 





The circuit being com- 


A projecting arm from the armature strikes | 
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of a pendulum keeps the latter swaying. Suppose then, 
a tuning fork to be placed in the circuit at the despatch- 
| ing end of the line, so that, either when made mechani- 

cally to vibrate, or when set in motion by the attraction 
| of an electro-magnet, it shall send a succession of im- 
pulses through the wire. If a tuning fork pitched to 
| the same note, is now put in place of the armature at 
| the receiving end, this latter fork will be caused to sound, 

by being attracted and set free again, and will give to 
| the ear its musical notes. This note will sound as long 

as the first fork vibrates in the circuit, and consequently 
| these notes, long and short, take the place of the usual 
alphabet. The sound may be increased in volume by 
placing the fork on a sounding-box. If the latter tork, 
however, were not tuned to the same note as the former, 
the impulses or attractions would not come over the wire 
at the proper minute intervals of time for that fork, and 
consequently they could not arouse and intensify the 
movement of the small steel bar so as to make it give its 
note. 


It will be readily seen then, that if, at the receiving 
| end, the wire branches to a number of tuning forks, only 
| that one will speak which is in unison with the one at 
the otherend. And as the impulses do not interfere 
with one another, several forks at one end may be sound- 
| ed or put into circuit simultaneously by different opera- 
| tors, and each fork at the other end will respond only to 
The case is not altered if the different 
| forks are at different parts of the line. 


its own message. 


| This discovery has recently been utilized in this coun- 
| try by Mr. Gray, with what he calls a ‘“‘ Telephone,” and 
| it may indeed be an independent invention. Mr. Gray 
| uses musical reeds, that is, small springs, such as are em- 

ployed in a clarionet and some organ pipes, which set in 
| vibration a column of air in atube and thus cause a note 
to be sounded. Experiments were quite recently made, 
and with great success at Milwaukee, in sending eight 
simultaneous messages through a single wire. 


We copy 
|a description of the apparatus given in the Sfectro- 
scope: 


“Each reed is vibrated constantly, by electro-magnets, 
actuated by a small battery. An ordinary Morse tele- 
graph key, is introduced in the circuit, which, when at 
rest, prevents the passage of the vibrations, but when 
depressed by the operator, allows the vibrations of the 
current to flow to the line. 

‘At the other end of the line, are a number of electro- 
magnets, mounted on boxes, tuned to vibrate in unision 
| with the reed that controls the vibrations of current at 
the sending end. On the top of each of these electro- 
magnets, is placed a small steel reed, similar to its fel- 
low at the sending end of the line. 

“Now for the operation. Take one sending reed, 
whose natural rate is, say, five hundred per second. The 
operator depresses the key and the reed sends five hun- 
dred electrical waves or impulses per second through the 
wire. 

“The cores of all the receiving magnets at the other 
end, are agitated by the incoming current, but none of 
the reeds are set in vibraion, except the one whose fun- 
damental rate is the same as the sending reed. The box 
on which the magnet and reed are mounted, takes up 
the vibrations, and setting the column of air inside, in 
motion, the sound is amplified, and the note pours forth 
| clear and loud, from the open end of the box. This 


ing operator's key, is read by the operator at the receiv- 
ing end. The same explanation applies to any number 
of tones sent at the same time. 

“This vibrating reed at the receiving end may be 
made to open and close an ordinary telegraph sounder. 
In this case, the receiving operator hears the Morse dots 
and dashes, as in the old system.” 





BUSY MEN. 


Fully occupied as the time of most business men of 








| Chicago is, yet some of the very busiest of them find op- 
portunities to increase their own and the world’s know- 
The Address of 
| President Johnson, of the Academy of Sciences, in retir- 


ledge in the fields of scientific research. 


| mg from the office which he has so long and ably admin- 
istered, is a partial review of what has been accomplished 
by that body, in Chicago, during the past few years, not- 


sound, broken into Morse dots and dashes, by the send- | 
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of some of the leading workers in the scientific depart. 
| ment of the Institution. They are all busy men :— 
| Dr. Andrews, Past President, is a leading surgeon of the 
Northwest, yet amid the constant demands upon him for 
| professional services, finds time for geological exploration 
and study, so as to place him in the foremost rank of 
| geologists in this country; Dr. Johnson, Past Presi. 





| dent, is a leading physician of this city, but has 

{found time for original research in the highest de- 

| partments of microscopy ; Prof. Babcock, while en- 

| gaged in regular professional duties, in connection 

| with his Academy, finds time to take charge of the 

Botanical Gardens of the South Park Commission ; 
| Prof. E. Colbert, while discharging the laborious and 

responsible duties of Commercial editor of the Zribune, 

is yet the leading spirit of the Astronomical society of 
| this city; is Professor of Astronomy in charge of the 
Dearborn Observatory, where he spends a large portion 

of every clear night; delivers frequent lectures on scien- 

tific subjects before various societies ; keeps abreast with 

| the Astronomical discoveries of the day, and still steals 

moments enough from his busy life to enter upon the 
most abstruse calculations of the higher mathematics, as 

witness the very simple and compact formulz for the de- 
termination of the areas of the Conic Sections which we 
give in our report of the last meeting of the Academy, 

but which are the result of nearly ¢hree years jabor of 
Prof. Colbert, and which have never yet been published 

from any other source that we are aware of; andS W. 
| 





Burnham, while attending to the management of the 
largest corps of official court reporters in this city, has 
been able to win such a world-wide celebrity as a double- 
star observer, as to merit his election to the membership 
of the Royal Astronomical Society of England, and to 
make him a corresponding member of various scientific 
societies, the latest of which honors is that by the Wis- 
consin Academy of Sciences, at Madison, which was con- 
ferred only last week. 

There are other indefatigable members connected with 
the Academy of Sciences to whom that institution is very 
justly indebted, and to whose special labors we will refer 
at some future time. We have enumerated the above as 
special instances of the profitable employment of mo- 
ments snatched from the engrossing cares of professional 
and commercial life. 





TORONTO CORRESPONDENCE. 

In this good city of ours—the Capital of the Province 
of Ontario—a city of some 80,000 inhabitants, Sanitary 
Reform is the object claiming, at present, the largest 
share of public attention. As a first step in that direc- 
tion, the people are calling for a complete system of sew- 
erage; and the City Council has been extremely fortun- 
ate in securing the services, as City Engineer, of Mr. 
Frank Shanly, one of the brothers Shanly, the Canadian 
Engineers who completed the celebrated Hoosac Tun- 
nel. 

Tne old Water Works having proved insufficient to 
meet the demands of the rapidly growing city, new 
Works are now in progress. $1,100,000 has already 
been spent, and $g00,000 ddditional has recently been 
voted by the rate payers. It is as yet questionable wheth- 
er the $2,000,000 will be sufficient to complete the work. 
I shallat as early a day as practicable endeavor to give 
| you a brief sketch of the Works. Mr. P. A. Peterson is 
| Chief Engineer, and Mr. Thos. Keefer, of Ottawa, Con- 
| sulting Engineer. 
| Efforts, likely soon to succeed, are now being made by 
some of our leading citizens, to establish in this city, a 
| large iron smelting and manufacturing concern. We 
| have, within 100 miles of the city, vast quantities of the 





| best of iron ore, with direct railway communication. 
| Hitherto our iron ores have been mined only for ship- 
ment to Cleveland, Pittsburg and Charlotte, in the Uni- 
ted States. And the success of the iron works in those 
| cities, together with the advantages resulting to the 
places where such works are located, have stimulated 


withstanding the serious drawbacks in the shape of being | the formation of a strong company here for the purpose 
twice burnt out; of losing their very efficient Secretary | of utilizing our resources. With unlimited supplies of 
and Curator, Dr Wm. Stimpson, by death; and of being | ore and the requisite flux near at hand, and with the fa- 
retarded in progress by the financial stringency of the cilities for getting coal by land or water enjoyed by this 
times, which affects the patrons of the Academy in com- | city, argument is unnecessary to show prospects of al- 
mon with the rest of the business community. We shall | most certain success in this enterprise. 

take an early opportunity to sketch the history and pro-| The following extract from the Annual Reyort of the 
gress of this truly noble monument to the liberality and | Toronto Board of Trade, presented at the meeting of 
persevering energy of some of the business men of Chi- | that body held here on the ist inst., may be of interest 
| cago ; at present, we wish only to to mention the names | as showing the present condition of railways in this 
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Prevince, either completed or in process of construc- 
tion: 
“In railway affairs we have to note great depression. 


Lines in operation are in most cases doing the carrying , 


trade at a loss, while those under construction—the pro- 


of bonds to such a limited amount as would finally fin- 
ish and equip them—find themselves now compelled to 
ask for further Government assistance. This in a great 
degree is due to the unfair criticism by the English press 
of our railway policy, basing their judgment as to cost 
on the outlay put on old lines. Thus 1gnoring the fact 
that good lines of railway have and are being construct- 
ed for one-third the cost of those first projected, and 
that, too, on a much better financial basis, as with muni- 
cipal bonuses and cash capital equalling two-thirds of the 
cost a good guarantee for the bonds is presented.” 


A new line of railway of great importance to this 
Province, and to Toronto in particular, is to run from 
Toronto as directly as possible to Ottawa City, the Cap- 
itol of the Dominion. The line is projected chiefly in 
the interest of the cities of Montreal and Quebec; the 
object being to secure through the ‘* North Shore Rail- 
way” and the “ Northern Colonization Railway,”—both 
under construction along the northern shores of the St. 
Lawrence and the Ottawa rivers respectively—direct 
connection with Toronto, Detroit and Chicago, indepen- 
dent of the “Grand Trunk Railway.” 

CANADENSIS. 

TORONTO, 4th Feby., 1876. 


GRAPHICAL ANALYSIS OF ROOF TRUSSES. 





BY CHAS. E. GREENE, A. M., PROF. OF CIVIL ENGINEEFR- 
ING, UNIVERSITY OF MICHIGAN, 
1X. 

Turning to Fig. 20, we see that when the rafters do 
not slope directly from the ridge to the eaves, but are 
broken into two or more planes of descent, we shall have 
wind pressures of different directions and intensities on 
the two portions, IC and KB. After drawing the 
steady load diagram, the method of finding the support- 
ing forces which resist these two wind pressures will 
claim our attention. To make an example for practice 
we will state that this truss drawn toa scale of 40 feet 
to an inch, is 50 feet in span, height to ridge 20 feet, and 
to hips 14% feet. The sides K B and GE are practi- 
cally 1624 feet long, at an angle of 60° with the horizon, 
The up- 
per rafters are 17% feet long, and therefore make an 
angle with the horizon of 18° 19/. 
feet apart, and are loaded at the joints only. 


so that their horizontal projection is 8% feet. 


The trusses are 8 
The raf- 


ters would commonly be supported at intermediate | 


points; but more lines would make our figures less 
plain. 

The steady load is taken as 12 pounds per square 
foot of roof surface, or 

(2X 1624-217 %)12X8=6560 pounds, total load. 

The joint L will carry one half of the load on K B, 


| must first be constructed. 
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compression member whenever such a load of snow falls 


on the roof; and will be in tension when the snow is re- 


moved. The stresses from these two diagrams are given | 


in the table below, in the columns indicated, and the 


jose - uc | kind of stress is shown by the accompanying sign. 
moters of which, in their inception, anticipated the sale 





If the wind biows horizontally from the left, with a 
| force of 40 pounds on a vertical square foot, and the | This method will not answer for finding the supporting 


truss has no rollers under either end, the diagram at the 
top, marked W. L., will be obtained, the wind being tak- 


en account of by itself. The polygon of external forces 


sures given in the seventh article, we see that the inten- | 
sity of pressure on K B will be 40 pounds, and on IC 


| will be 16.9 pounds, normally, per square foot of roof. 


or 800 pounds, IK=%K B+ 4%I C=800+840= 16 0 | 


pounds, IH=840+840=1680 pounds. etc. 
weights are laid off in the diagram, on the right, for 


These | 


steady load, from / to f, by a scale of 3,000 pounds to | 


an inch. 


The diagram is now drawn without difficulty. | 


The tensile stresses are marked —, and the compressive | 


ones +. This diagram makes the rafters in compres- 
sion and all the braces in tension. 

In treating this truss as loaded with snow, it is con- 
sidered that K B and EG are too steep for any weight 
to accumulate there, as whatever snow fell on them 
would soon slide off. Therefore a weight of 12 pounds 
per horizontal square foot is taken as the maximum 
snow load for the upper portion, and, as the horizontal 
projection of IC + DH is 33% feet, that load will be 

33% X8X12=3200 pounds, 
laid off from & to g, in the other diagram with a. verti- 
cal load line. The end portions, &f and Ag, are each 


800 pounds, and 7’ is 1600 pounds. The division into 


| ant divides L F, as was shown for Fig. 18. 
-_ 
| will be true of the resultant I. 


| The total pressure on K B will therefore be 


40 X 1624 X8=5,334 pounds, 
of which one-half willbe supported at the joint L, and 
the other half at the joint J, as indicated by the two ar- 
rows perpendicular to K B. 
be 

16.9X 17% X8=2,366 pounds, 
or 1183 pounds at each joint. 

In the upper diagram then, 47 = 1183 pounds, ona 
scale of 3,000 pounds to an inch: #7 = 1183 pounds, 
and 7 4 = 2667 pounds, the two components at J; and 
k 1 = 2667 pounds, the wind pressure at L. For 77 and 
Jj & may be substituted 74, if desired, the resultant of 
these two components. 

To find the supporting forces: — Prolong the result- 
ants of the wind pressure from the middle point of each 
The resultant K will be 
resisted at L and F by two reactions parallel to it, and 


rafter to intersect the line L F. 


proportional to the two segments into which this result- 
The same 
By scale, or from the 


two equal reactions at the points of support gives a. | known angles, it will be found that the resultant K cuts 
This diagram much resembles the other, but there is | LF at 1634 feet, or one-third the span, from L, and the 


one point worth noticing; the lines of stress, ¢¢ and Ad 
cross in the first diagram, but do not in the second; 
while the reverse is the case with ed and Sc, The re- 
sult is that the stress of C D is reversed by the maxi- 
mum snow load, and as this stress is greater in amount 
than the one for the weight of roof, etc. C D will be a 





Entered accordi to Act of Congress, in the year 1875, by 
Charles E, Greene, in the Office of the Librarian of Congress, 
at Washington. 


resultant I cuts it at 22.4 feet from tke same end. Di- 
viding 77 at 4 of its length, we have / a’ for the reaction 
at L, and a’ 7 for the reaction at F. If we divide 47 at 


“= of its length, 7 a’ will be the supporting force at L, 
oO 


and a*hat F. By drawing the parallelogram a@’ja’a 
we shall bring the reactions for each wall together, and 


shall have, for the supporting force at L, or A L, Ja’ and | 
a’ a, or their resultant /@; and for that at F, aa" and | 








From the table of wind pres- 


The pressure on IC will 








tn 
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a’ hk, which combined give a 4, properly called A H in the 
truss below, since the letters from F to H are not in use 
at present. 

The polygon of external forces, when there is no rol- 
ler under the truss is therefore 4i, 14, &1, la, anda hk. 
The completion of the diagram, by drawing lines paral- 
lel to the several pieces, will be easy without further ex- 
planation. The stresses obtained can be compared with 
those for steady load, and added algebraically to them for 
the combined action, That the point e should appar- 
ently fall on #& is only accidental. The signs affixed to 
the lines wil! enable one to see readily that the stresses 
in BC and EA are now reverse, the pressure IK_ re- 
quiring a strut to keep that joint in place. 
however, from the combined stresses on E A is still ten- 
sile. 


rhe resuitant, 


The amounts given by this first, or upper, W. L., 
diagram have not been tabulated, although it might read- 
ily be done. 


diagram for wind on the right; for the different mem- 


In that case it is unnecessary to draw a 


bers of the truss will exchange stresses symmetrically ; 
that is, AB will have the stress of E A, and EA 
that of AB; DH of CI, etc. CD remaining the 
same. The rest of the table could therefore be complet- 
ed by inspection. 

If rollers are placed at L, to allow for movement re- 
sulting from change of temperature, the supporting 
forces will be modified, L A becoming vertical. The sec- 
ond diagram marked W.L. shows the effect of this 
change, So far as drawing the lines of wind pressure 
hij ki, the polygon, of external forces will be obtained 
in the same manner as before. We may then draw the 
parallelogram and locate the point here marked a’; 
then draw a’ a horizontally, and we shall get /a, the ver- 
tical reaction at L equal to the vertical component of 7 
a of the first figure. 

In case the first diagram has not been drawn, a read- 
ier way to determine /a will be as follows :—Draw 4/7, 


| plainly the resultant of 47 and j/,; then having pro- 


longed the dotted arrows at I and K until they meet, 
draw a line, parallel to A/, through their intersection. 
This line will give the position of the resultant of the 
wind pressures, and /4 is now to be divided in the ratio 
of the two segments into which the resultant divides the 
span LF. The point of division will fall at a’, where 
Uk is crossed by a’a, and the point @ can thus be loca- 
ted without the parallelogram. The work is less as there 


| will be but one point to be determined instead of two 


| forces, if they are both inclined, as it would give LA 
}and A H parallel to one an other. The reaction at |. be- 
ing /a the one at F is ah, requiring the resistance of 
the entire horizontal components of the wind pressure 
at F, 

A comparison of the two W. L. diagrams will show 
that the stress in every piece is changed very decidedly 
in amount, and that in a number of the pieces the stress- 


es are reversed. Those obtained with the rollers at L 


are tabulated with their proper signs in the column mark- 


ed W.L.: 


TABLE OF STRESSES. 





PIECE, Ss... Ss. W. L.W.R. r 
AB —1,790 1,160 +1 60 1,300 | 4,250 
'BC * 1,050 | “1,040 | “* 3,250 “4 2,560 4,550 | 2,200 
Braces cD ad go \-+- 250 |‘ ep ‘** 3.160)! 1,250 gio 
| 7 , ) 
| DE * 1,050 1,040 500 -f-1,300 2,590 250 
EA ** 1,790 | “* 1,160 |-7-5,250 $979 7,920 . 3,460 
} 
| EG “Tt 3,420 + 2,200 | “* §50 |-?-3,470 »,090 
| Rafters. DH ** 3,800 | “2,200 | ** Soo} “ 3,470 3,470 
co ** 2,800 | ** 2,200 | ** 420 | “* 3,800 8 S00 
BK * 3,420 | ** 2,200 | ** 1,450 | “ 2,600 8,220 
When the wind blows from the right, the diagram 


marked W. R, will be drawn. 
senting the wind, will correspond in value with gid of 


The lines thy f, repre- 


the preceding figure, and, since the other diagram was 
constructed first, the vertical reaction at L will now be 
obtained by drawing the horizontal line a’a, from either 
the angle of the parallelogram or the proper point of di- 
vision of the resultant 7/, so as to give a1, the smaller 
part of the vertical component of the wind pressure; 
that is, 7a, from W.L., plus a7, from W. R, equals 
| the vertical projection of the polygon of external forces. 


When this diagram is completed by the customary 
rules, a comparison of it with the one just preceding 
| will make clear the effect of wind on different sides. 
The stress in the rafters is much greater when the wind 
blows on the side farthest from the rollers, but it is al 
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ways compressive. The forces in the braces are all re- | 
versed. 
The weight of the roof and truss may be the only ex- | 
ternal force, or snow may be added ; and, in either case, 
on: | 

lecting then from the table those stresses which may ex- | 


the wind may also blow on one side or the other. 


ist together, we find the maximum tension and compres- 


sion in each piece, as given in the last two columns. The | 


rafters are always compressed, and AB is always in 
tension. The other pieces must be designed to resist 
both kinds of stress, although the compression on D E 


is quite insignificant. 


REVIEW OF THE WORK OF THE CHICACO 
ACADEMY OF SCIENCES. 





An Address delivered by President Fohnson at the An- | 


nual Meeting, Fanuary 11th, 1876, 


MEMBERS OF THE ACADEMY: 

Ladies and Gentlemen.—I\n_ transmitting to my suc- 
cessor the trust with which you have twice honored me, 
I shall only briefly refer to the progress reached in the 
work of the society. 


The additions to the library during the last twe years, 


have been of bound volumes about one hundred, of un- | 


bound volumes and pamphlets about five hundred. The 
additions to the museum have been large and valuable. 
The collection made by the Florida Expedition, under 


the ausipces of the Academy, through the liberality of | 


EK. W. Blatchford, Esq., consists of several thousand 
specimens, only a few of which have been mounted or 
properly displayed. 
als and purchase, including the Ward collection of casts 
of typical fossils in the different Museums of this coun- 
try and Europe, amount to about thirty-five hundred. 
A large number of alcoholic preparations have also been 
received, but which have not been arranged, of which I 
have no definite information. But, gentlemen, what we 
want is, not so much material as room for it, and care of 
it, and such a display of it as will make it useful. 

The scientific work of the Academy has not been 
large. We have had no funds to publish even what we 
have done, but that we have not been entirely inactive, 
will be evident from the following enumeration of the 
titles of papers presented since October, 1873, the date 


Prof. E. 


of our first: meeting in the present building. 


Andrews, at that meeting, presented and explained “A | 
New Theory of the Intermitting Action of the Geysers,” | 


illustrated with apparatus; Prof. H. H. Babcock an- 


nounced the “ Discovery of a New Plant, Dalea Alope- | 


curoides,”’—growing wild near Chicago. The plant is 
not indiginous, hence Prof. Babcock thought it, or its 
seeds, must have been, brought from the Rocky Moun- 
Nov. 1, 1873, Dr. R. Dex- 


ter read a paper on the “ Facial Angle in the Vertebrate 


tains by the railway trains. 


Animals.” 
Dr. E. 
the “ Formation of the Loess and Boulder Drift.” 


Eastern scientific journal. 
Jan- 
uary 13th, Judge J. D. Caton read a paper on the *Ir- 
regularity of the Flow of Artesian Wells, 


fontaine read ¢ 


a paper entitled, “Agassiz versus Darwin, 
Prof. E. Colbert 


presented a proposition to perform the ‘* Pendulum Ex- 


or Creation versus Evolution.” 


periment” of Foucault, in the Exposition building. Oc- 
tober 14th, 1874, Prof. Delafontaine gave a summary of 
his “ Experiments Recently Performed to Demonstrate 


the Existence of the Metal Terbium as an Element.” 
tle also described observations made by Dr. Simon 
and himself, on the “Spectroscopic Properties of the 
Blood.” Dr. E. Andrews read a paper on the “ Mirage 
of Lake Michigan,” The paper was illustrated by charts. 
Prof. E, Colbert read a paper on the ‘* Moon’s Distance.” 


May 12th, 1874, Prof. Colbert read a paper on the “ Ve- 


locity of Light.” Ex-Gov. Bross read a paper’ on ‘the 
‘Late Destructive Floods of the Mississippi Valley.” 


June oth, 1874, S. W. Burnham, Esq., read a paper de- 


tailing recent observations made by him upon “ Double 


Stars.” Oct. 13th, 1874, a “Plan of Old Fort Joe Wil- 
Dr. 


E. Andrews, was presented. 


liams, by Wm. M. Keys,” with remarks by Dr. 


Nov. toth, 1874, W. W. 


Calkins, Esq., read a paper on the ‘“ Progress of the 
1 pa} s 


Study of American Land and Fresh Water Mollusks, with 
Prof. 


Notes of Species found in Cook County, THinois.” 


Delafontaine detailed experiments by himself and Dr. 
Simon as to the “ Physiological Action of Chloral Hy- 


drate.” 





| paper, illustrated by maps, on the “ Fortifications of the 


Donations from different individu. | 


Chis paper was subsequently published in an | 


Andrews discussed | 


Prof. Dela- | 


Prof. Colbert read a paper on the “ Eclipse of 
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the Moon, October 24th, 1874." Dr. E. Andrews reada 





Mound Builders in Armada, Michigan.” Dec. oth, 1874, | 
Prof. Colbert read a paperon the “ Transit of Venus.” 
W. W. Calkins, Esq., read a paper on the * Develope- | 
ment of Natural History as aScience.” Jan. 12th, 1875, 
E. W. Blatchford, Esq., announced that an expedition 
would start for the Florida Seas for the purpose of mak- 
ing collections for the Academy. March gth, 1875, Prof. 
Colbert presented some statements as to “ Planetary At- 
mospheres.” April 13th, 1875, Prof. H. H. Babcock read 
a paper by Amos Sawyer, of Willsboro, on ‘“ How the 
Forests Have Encroached Upon the Prairies of Illinois.” 
June 15th, 1875, Dr. Velie read at length a “ Report of 
Work Done by the Expedition to the Florida Coast and | 
| Seas.” Prof. S. W. Peabody read a paper, illustrated by 
charts, detailing his “ Experiments Upon the Flow of 
Sap in Trees.” Prof. Babcock related his ‘‘ Discovery of 
the Manner of the Distribution of the Spores of the firm | 
| Aspidium Acrosteacoides.” Dec. 11th, 1875, Hon. J. | 
D. Caton read a paper on the ‘‘ Habits and Habita of 
the Reindeer.” Ex-Gov. Bross presented a “ Report 
| of the Life acd Services to Science of the late Prof.I. 
A. Lapham.” 

Such, gentlemen, is an outline of the scientific work 
done by the Academy since we have occupied our pre- 
sent rooms—a little more than two years. 

The destruction, in 1871, of our building, with all our 
collections and deposits, valued at nearly half a million 








of dollars—the death of our Secretary, Prof. Stimpson— 
soon afterwards the subsequent death of Col. J. W. Fos- 
ter, the President of the Academy,—and the financial | 
crisis, through which our community, in common with 
the whole country, is now passing—have all combined 
during the past five years to make the friends of the 
Academy anxious, not for its growth merely, but for its | 
very existence. | 
The courage and liberality of our Trustees has provided 
a new building. The confidence of scientific men, and | 
of sister societies, has filled this building with valuable | 
| material. Our library is receiving almost constantly new 
and useful additions. We only need funds te provide for 
the care and display of what we have, and what we can 
get to make the museum not only attractive to the caus- 
al visitor, but what is of much more importance, of 
| great value to the student of science. 


For these means 
| the Academy must be dependent upon the liberality and 


| 


public spirit of the people of our city. Their attention 


institutions of art, literature and science, and the great 
value of their agents as means of culture, and as evi- 
dence of wealthy social developement. But no great 
city can afford to neglect, for any length of time, the in- 
terests of education. Chicago must not only perform, 
in a mechanical way, functions as a manufacturing 


and commercial agent, but something more than this, — 


ed with the best that the world has done, and science 
must reveal to her the myriad forms of life and modes of 


motion, and must suggest how facts and forces may be 


made to minister to human wants,—in a word, must 


make of our over-grown boy of a town, full of vigorous | 
| 
life and ready to dare and do great deeds,—a strong, 


cultured, manly city,—a city that shall be inviting asa 


home for families, that sha]] be full of all forms of happy 


suggestions. 

We confidently believe, therefore, that this Academy 
will be sustained, and that our citizens will provide the 
means to make its collections useful. 





The American Screw Company, of Providence, R. I., | 
proposes to establish branch factories in Dundas, Cana- | 


da, for the purpose of manufacturing screws without 


paying a duty on the raw material, thus enabling it to | 


compete with British manufacturers. 
chased an estate in Dundas, in Upper Canada, at the 


western end of Lake Ontario, on which there is a fac- | 


tory for the manufacture of screws, and where they con- 
template erecting a building one hundred and fifty by 
fifty feet, with a capacity of ten thousand gross screws 
Other 
branch factories will probably be established at Montreal, 
Toronto, Quebec and elsewhere in the Dominion. 
Ground for the new building at Dundas will be broken 
in the course of two weeks. 


daily, and employing some five hundred hands. 


The remarks of Dr. Andrews at the Academy of Sci- | area correctly, within the limits of observation. 


ences will be given next week. 





| Academy of Sciences. 


art must beautify her work, literature must be acquaint- | 


They have pur- | 
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February Meeting, 1876. 


The regular monthly meeting of the Academy of Sci- 
ences was held at the rooms of the society, No. 263 Wa- 
bash Avenue, on Tuesday evening, February 8th. Pres. 
ident Blatchford in the chair, with a large attendance of 
members and visitors. 

The minutes of the last meeting were read and approv- 
ed. The following is the list of donations to the library 
and museum received since the last meeting : 

From the Engineer’s Department U.S. A. Parts 1 
and 2, Reports for 1875; from Department of the Inte- 
rior. Bulletin No. 4; from Buffalo Society of Nat. His- 
tory. Bulletins No. 2, Vol. 3, 1876; from Peabody 
I copy memoirs No. 4, Vol. 1 
1876; from Dresdon. 1 pamphlet; from Dr. H. A. John- 
son. 4 volumes 4to, of Contributions to Knowledge by 
Louis Agassiz, full bound. 

The donations to the museum of the Academy since 
the last meeting, have been: 


From Miss. Smith. 4 nests; from E. W. Nelson. 1 
specimen of Flounder; trom Frank L. DeWitt. 1 skin 
of Herring Gull; from Mr. A. Vatter, Monroe, Ill. 1 


Short-eared Owl; from J. W. Viele. 
hy Duck, 1 Rail, Rolus Elegans. 


The President called the attention of the Academy to 
the very valuable donation of Dr. H. A Johnson, Past 
President, to the library. 


1 Turkey, 1 Das- 


QUADRATURE OF CONIC SECTIONS, 


Mr. E. Colbert presented the partial development of a 
new formula, which he hoped to lay more fully before 
the Academy at a future meeting. His object was to 
show how to obtain the area of any part of any conic 
section, from one formula—simple enough to be easily 
handled. Meanwhile he offered the following, as giving 
the required area nearly enough for ordinary purposes. 
Its simplicity especially recommends it in cases where 
the eccentricity is nearly equal to unity, or where x is 
nearly equal to @. Those cases have hitherto been 
the most troublesome to deal with, and exceedingly 
formidable in astronomical investigations. 


: Y The semi-axis major=ay 
| it is negative in the hy- 
PHT perbola, and infinite in 
A / 
J wh / | the parabola. 
Tt Si F is the focus; A the 
rr / | vertex. AF=m, 
/F |x 


The eccentricity = e ; 


has for a time been almost necessarily diverted from | 


_ atm 





PF=/;=m(1r+e); =a(s-—€) 
| 





For any point Y in the curve, A X = x, and 
et 


YX=y,= /gxjox*l 
J 4 dak ake 


The radius vector F Y =r; =m(sr+ex). 





| For the area; take 


| 








u=2°4t ae eae: Then, 
3°393@ FX 
The Area AY PA=—* J. seas 
62> ‘so 
a a 
The Area A XY A, ( triangle) =J= 
The Area AF Y A, (triangle ) =y= 
| oe 
: © ee tenen ie l 
The Rectangular Area A X YPA=y } 67" 2 ' 
a 
\ x m / 
The Polar Area AF YPA=y - ux ' 2 
/ 6 \ 
The quantities following the double sign vanish in the 
| parabola. The upper sign applies to the circle and el- 
| lipse ; the lower sign applies to the hyperbola. 
For values of x less than eight-tenths of @ the result- 





ing ratio is true at least to the fifth place of decimals ; 
and it is true to the sixth place if x be not greater than 
about one-half of a. 

In the circle or ellipse, when x equals a, this formula 
gives the ratio of the area to xy too small by one unit in 
the sixth decimal place. 

In the case of orbits which approach nearly jo the par- 
abolic form, the formula may be regarded as giving the 
It is 
| near enough to the truth for al practical purposes in the 


| 








ee ee 
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case of any hyperbolic orbit having the sun in one focus, 
for any value of x that can be observed. 
It does not hold good for values of x much greater 
than 4. 
A letter from Dr. N.S. Davis Jr., of Evanston, IIL, to 
Dr. E. Andrews of this city, giving an account of the 
‘« VEGETABLE AND ANIMAL SUBSTANCES THROWN UPON 
THE SHORE OF LAKE MICHIGAN AT EVANSTON DU- 
RING A STORM” 
was read by Prof. Babcock, the well known botanist of 
this city, who made some very interesting remarks upon 
the Alge of Lake Michigan. 
described by Dr. Davis were the same as were dredged 
from a depth of 430 feet, near Racine, Wisconsin, last 


He remarked that those 


summer. 
In answer to Mr. Bross, Prof. Babcock stated that 
vegetation had been found at the lowest depths of lake 


Michigan yet dredged 
EVANSTON, Feb. 4, 1876 

On the night of Jan. rst, the wind reached the veloc- 
ity of 44 miles an hour, blowing, if I remember rightly, 
from the south and a little from the west. Jan. 2 and 3 
it continued to blow from the west, but Jan. 4 it turned 
around and came from the east at the rate of 12 miles an 
hour. Jan. § it again came up from the southwest; on 
this day Mr. Rice and myself made our collections. Af- 
ter the storm of the night of the first of Jan. the shore 
was strewn with alge, crawfishes and here and there | 
mudpuppies and shells. 


By the side of one short breakwater we found the al- 
gee piled up in great quantities; it was about a foot and 
a half deep over a — of 30 or 40 square feet. We 
find this only after a Aeavy storm, generally one from the 
east. I have always supposed that it grew in quite deep 
water. Prof. Marcy wrote to Prof. Asa Gray, in 1871, 
asking him to determine it, and also saying that he 
thought it grew in deep water as it was only found after 
a heavy storm, and was not known to grow close to 
shore. Prof. Gray answered him, giving the name as 
Nostoc spherecoides of Kutzing, and added “ Pray keep 
a lookout for it from year to year. It ought not to grow 
in very deep water.” 


This plant is a rather fine, spherical mass; varying 
from the size of a small shot to that of a good sized 
cherry. Some specimens are smooth, others rough or 
warty. When examined under a microscope it seems 
filled with chains of spherical cells; these are the fila- 
ments and produce the spores. The chains are much 
more numerous near the surface. The specimens that I | 
have examined present the following characters :—Vary- | 
ing in color from dark brown to light green. The gen- 
eral shape is smooth and_orbicular, oval or irregular, be- 
ing warty or noduled. The cells of the filaments are | 
sub-quadrate, The filaments vary in color from green 
to yellow. The centre of large specimens is hollow. 

We found great quantities of craw-fishes, mostly rath- 
er small ones. Also quite a numbe of small fishes and 
a few of medium size. Among the larger ones I observ- 
ed the common perch, Perca flavescens, Cuv., the lake 
herring, Arg-yrosomus clupeiformis, (M.N.) Ag., the bull | 
head, Amiunrus, and the white-fish, Coregonus albus, | 
Lesm. Mr. Rice collected a number of different species 
of the smaller fishes, but by accident they were destroyed | 
and I am not able to give a list of them. 


There was washed up on the pile of alge that I first 
mentioned as many as ten mudpuppies, Vecturus later- 
alis, Say. Quite a number of others were also found on 
other parts of the shore. We obtained only two that 
were alive, Some time ago, Mr Rice had one brought 
to him which was frozen tightly into the ice. It was | 
taken into the house and left fora short time near the 
stove. On examining it a second time he found that it 
showed signs of life.. After leaving it again for some | 
time in a pan of water near the fire, it came entirely out 
of its lethargic state and is now doing finely. 


In the same place we found six frogs, Rana halecina, | 
Kalm. sub-species derlandieri, several of these were alive | 
but rather stupid, and all were exceedingly thin. Mr. | 
Cutler writes that on the 31 of Dec., at Rosecrans, Lake 
Co., Ill. he saw a great many frogs in a pond. They 
were croaking and making a great noise. The next day 
they had all disappeard. 


Washing against the same pile of alge, we discovered 
two specimens of Arvicola riparia, Ord., the meadow 
mouse, and one Hespferomys leucopus, (Ray.) Leconte, 
the white-footed or deer mouse. 


Among the mollusca were Melanie (alive), Physa het- 
erostropha, Say., Helix alternata, Say., Spharicum 
rhomboideum, Say. (alive), and Anodonta, (alive). In 
one place we found the shells qnite abundant. Helix | 
alternata 1 have never found on our sand-ridges, but | 
about six miles north in the clay bank I have seen great 
quantities of them. 


A few days since I received a letter from Dr. Hoy of | 
Racine who says that the alge was thrown up there | 
just as it was here, and also added that he had received | 
a letter from Charles Mann of Milwaukee, in which he | 
said he had tound in that place immense quantities of | 
alge and craw-fish, frogs, trout, lawyers, and a number | 
of small “‘ Cotur,” two of which he sent to Dr. Hoy, 
who thinks they “will prove a new species.” 








| and square bar iron, various. 


ENGINEERING NEWS. 


I have given here the facts in regard to the last storm 
so far as I observed them. 


NATHAN L, Davis, JR. 
The meeting then adjourned to the upper hall of the 
museum where Dr. E. Andrews, Past President, illustra- 
ted some remarks on the Megatherium by means of 


some excellent specimens from the collection of the 
“Ward casts” lately obtained by the Academy. 


The meeting then adjourned. 


Proposals for Contracts. 


ROOFING AND CORNICE WORK AND ORNAMENTATION. 
—Notice is hereby given that the State House Commis- 





sioners will receive proposals to furnish in place, com- 
plete, the metallic cornices, caps, and covering of the 
upper dome, including the lantern, and the ornamenta- 
tion of the mansard roof, turrets, and dome. Separate 
bids will be received, first for the roofing and comice 
work, second, for the ornamentation. The plans and 
specifications for said work may be seen, and printed 
specifications will be furnished, on application at the of- 
fice of A. H. Piquenard, Acting Architect, in the new 
State House, on and after the 21st day of February, 
1876. Proposals will be open at 12 o'clock noon, March 
4th 1876, at Springfield. A.H. Piquenard, Acting Arch. 

Jacob Bunn, John T. Stuart Jas. H. Beveridge, Com- 
missioners. 

Springfield, Ill. Feb. 2, 1876. 





Convict LABOR To LET.—Sealed proposals will be 


received by the undersigned up to 1 o'clock p. m. Feb- 
ruary 26th 1876, for the labor of from 10@ tu 250 con- 
victs. For further particulars address the undersigned, 
or R. W. McClaughry, Warden of the prison. Wood- 
bury M. Taylor, John M. Southworth, Robert D. Nole- 
man, Commisstoners Illinois State Penitentiary. 

Joliet, January 21, 1876. 


PROPOSALS FOR SEWER PIPE.—Proposals will be re- 


| ceived at Sewer Department, City Hall, Boston, till 
| March 1 for the whole or any part of 20,000 feet of 12- 
| inch vitrified sewer pipe, including 1,000 6-inch branch- 


es. Apply as above for specification and form of propo- 
sal. Clinton Viles, Chatrman Committee on Sewers. 


PROPOSALS FOR IRON.—Sealed proposals are invited | 


to furnish, delivered at this Arsenal, the following: 30,000 
Ibs. of 12-inch wrought iron | beams, 
inch wrought iron deck beams. 
wrought iron | beams. 


85,000 Ibs. of 7- 
105.000 Ibs. of 4-inch 
20,000 Ibs of T iron from 2% in. 
x3% in. to 2% in.x§% in. 56,000 lbs. of round bar 
iron from 3% in. to 2% in. diameter. 38,000 Ibs. of flat 
Proposals will be opened 
at 10 a. m. March 10, 1876. For full bill of iron, spec- 
ifications for quality, and other information, apply to the 
undersigned. D. W. Flagler, Major of Ordinance, 
Rock Island Arsenal, Ill. Jan. 29, 1876. 


ELECTRICIAN WORK.—Proposals for the electrician 


work for the new Capitol, at Lansing, Michigan, includ- 
| ing all the necessary apparatus for the lighting of the 


gas, also for operating the call bells, annunciators, etc.— 
either separately er in connection with the gas lighting— 
will be received by the Board of State Building Commis- 
sioners until 12 o’clock noon on Tuesday, March 7. 1876, 
and will be opened at the office of E. E. Myers, architect, 
Detroit, at 8 o’clock p. m. of same day. John J. Bagley, 


Governor. E. F. Grosvenor, James Shearer, Alex Cha- | 


poton, State Burlding Commissioners, Allen L. Bours, 


| Secretary. 


Lansing, Mich., February 4, 1876. 





In 1865, the well-known correspondent of the Lon- 
don Times, W. H. Russell, uttered a prophecy which 
time has since fulfilled almost to the letter. He then 
wrote :—“‘As a mite would in all probability never have 
been seen but for the invention of cheese, so it may be 
that there is some undeveloped creation waiting perdu 
for the first piece of gutta-percha which comes down— 
to the sea-bottom—to arouse his faculty and fulfill his 
functions of life—a gutta-percha boring and eating /ere- 


do, who has been waiting for his meal since the begin- | 


ing of the world.” 


This enemy of submarine cables has already made his | 


appearance, as was briefly announced in a recent number 
of the Popular Science Monthly. It is a crustacean, 
less than a quarter of an inch in length, and known as 
Limnoria terebrans. ‘‘One breakfast which he may 
take,” says Dr. J. H. Gladstone, “ may cost more than 


the breakfast of any luxurous Roman epicure in ancient 
times, because he may destroy a whole cable, and it may 


take a year to repair the damage which he may do in a | 


minute.” : 
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SELECTED LIST OF PATENTS 


For the week ending February 4th, 1876. 
Relating to Mining, Metallurgy, Engineering, &c., reported for 
ENGINEERING NEWS by Louis Bagger & Co., 
Solicitors of Patents, Washington, D. C. 

173,302. Furnace for Tempering Glass. F. B. A. 
Royer de la Bastie, Paris, France. 

The vat is covered by a table, adapted, when its con- 
tents are raked to the side, to be tilted off, to permit of 
the immersion of the articles on an endless belt. These 
are thus conveyed to a wire cloth basket, by which they 
are taken from out the liquid. 


172,629. Ore Furnaces. H. G. Livermore, San Fran- 
cisco, Cal. 

The Ore Chamber is contracted just above the exit 
passage from the furnaces, so that full five exposures is 
secured without clogging the passages. The escape flues 
discharge into a chamber encompassing the ore chimney, 
which, by reason of its situation, heats the descending 
ore. 

172,386. Ventilated Sewer Traps. 
bell, New York, N. Y. 

A trap box is placed either inside or directly outside 
of, the building to which it is applied, and an air pipe 
is arranged to pass up through the building tosome place 
above the roof, whence the foul gases that escape through 
the trap may be discharged into the open air. 

172.443. Machine for Welding the Ends of Tubes. 
Albert L. Ide, Springfield, 111. 

The tube is griped with yielding pressure by a pmir of 
automatically-operating jaws upon the forward movement 
of the carriage, the said jaws opening to release the 
same when the carriage is retracted. The open, heated 
end of the tube is inserted in a revolving die formed with 
spiral ribs or corrugation, which compress and draw it 
inward. The die is also formed with an axial opening, 
which furnishes a vent for all cinders, scale and surplus 
metal. 


James T. Camp- 


172,461. Chilled Car Wheels. 
Wilmington, Del. 

This is a cast iron car wheel having a chilled rim from 
which the latent defects beneath the skin have been re- 
moved. 


_172,474- 
7 


Wm. W. Lobdell, 


Manufacture of Gas. G. Olney, Brooklyn, 


Simultaneously mixes steam, liquid or liquifiable car- 
bonaceous matter, and coal gas, previous to the entrance 
of the mixture into a heated retort, by a steam-jet, steam 
liquid, or liquifiable carbonaceous matter, and coal gas. 





HELLER & BRIGHTLY, Engineering and Surveying In- 
struments, 33 N. Seventh St., Philadelphia.  a,0€ MA 


Without decreasing size of any part of our “ En- Re, 
gineers’ Transit” we have redo the weight one- 
half. An ordinary Transit Telescope magnifies from 
10 to 12 diameters, our new Transit Telescope (length 
1044 inches, shows objects erect and not inverted) 
magnifies 24 diameters and will read time on a watch 
dial at 983 feet. For description of our new Mining 
Transit (weight 544 ibs.) and Plummet Lamp, see Van 
Nostrand’s Engineering Magazine, June, 1*73. 








Extract from report of Committee of Civ. Engs. ap 
pointed by Franklin Inst. toexamine H. & B.'s new 
Transit (Dec. IsT1): “It exhibits several novelties 
of construction which, in the opinion of the commit- 
tee, render it superior to those now in use, and in its = . 
opinion the deviations which they have made from the oF 

| @emmon styles of Transit are decided improvements.” 


2 
Joun C. Travtwins, Chairman pa a 
Deseriptive and Illustrated Price List sent Post-paid, on Application. 


ss PATENTS. 


Subscribe for the Western Scientific Journal. It contains all 
steps necessary to obtain letters patent, decisions of courts on 
patents, and much scientific reading. Only 75 cents per year in 


advance. Address 
WILSON & MORRIS, 


Peoria, Iti. 





JAS. R. WILLETT, 
Ar CR? TE CT, 


85 DEARBORN STREET, CHICACO 
ROOM 22. 


| CHARLES J. MOORE, 
Civil and Mechanical Engineer, 


ROOM 27 239 BROADWAY, NEW YORK. 





Examinations, Surveys and reports made, and Plans and Esti 
mates furnished for Railroads, Mines, Drainage, Sewerage, 
Water Supply, and all class of engineering works an 
structures. Designs and calculations made for Arch- 
itects, for roofs, floors, &c., in timber and iron. 


INVENTORS. #2: 


send us 
a model or sketch and a full description of your invention. We 


will make an examination at the Patent Office, and if we think 
it patentable, will send you papers and advice, and prosecute 
your case. ADVICE FREE. 

Send stamp for our “‘ Guide for Obtaining Patents.” 


Address:— LOUIS BACCER & CO., Solicitors ot 
| Patents and Counsellors at Patent law Washington, D. C. 
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Manufact 


BRIDGES 


Turning-Tables, Pivot Bridges, 


sd Trestles, 


ENGINEERING NEWS. 


THE AMERICAN BRIDGE CO. 


Edward Hemberle, 


) we arins 
W. G. Coolidge, Sec’y. ( —"&eers- 


WR OU , 


Wrought fron Columns, 


Heavy Castings, General Iron and Foundry Work. 
BUILDERS OF 


PNEUMATIC, MASONRY, AND SCREW-PILE 
SUBSTRUCTURES. 


Iron Bridges 
attest the 
~ Pr 


app rlicati 






companied by Plan 


ind Roofs upon the principal Railroads in the United States illustrate designs and 
acter and extent of — ts of Works. 
, Specifieations and Lithographs, promptly submitted upon 


WORKS: Cor Egan and StewartAves. OFFICE: 210LaSalle St, cor Adams. 


Address, 


THE AMERICAN BRIDGE CO., , Chicago. — 


LIST OF BOOKS FOR SALE 


AT 


A PRACTICAL TREATISE ON THE 
Preparation, Combmation, and Appli- 
cation of Calcareous and Hydraulic 
Limes and Cements. To which is ad- 
ded many useful receipts for various sci- 
entific, mercantile and domestic purpos- 
es. By James G. Austin. 1 vol. 12 

(‘ckhe pede a eh eae Oa SOS a OOS $2 co 

LOCOMOTIVE ENGINEERING 
and the Mechanism of Railways. A 
treatise on the principles and construc- 
tion of the Locomotive Engine, Rail- 
way Carriages, and Railway Plant, with 
examples. Illustrated by sixty-four 
large engravings and two hundred and 
forty wood-cuts. By Zerah Colburn. 
Complete, 20 parts, $15,00; or two vols. 
cloth 

THE MECHANICIAN AND CON- 
structor for Engineers. Comprising 
Forging, Planing, Lining, Slotting, 
Shaping, Turning, Screw-cutting, &c. 
I}lustrated with ninety-six plates. By 
Cameron Knight. 1 vol. 4to. half mo- 
WOOORS Vaniaaies 0 ¢ Shas eeeseee $15 00 

AN ELEMENTARY COURSE OF 
Civil Engineering, for the use of the Ca- 
dets of the U.S. Military Academy. By 
D. H. Mahan, 1 vol. 8vo. with numer- 


ous wood cuts. New edition. Edited 
by Prof. DeVolson Wood. Full cloth. 
svbeb sans es sone Bl) seN Tae aeNe $5 00 


DESCRIPTIVE GEOMETRY, as ap- 
plied to the drawing of Fortifications and 
Stone-Cutting. For the use of the Ca- 


dets of the U.S. Military Academy. By 
Prof. D. H. Mahan. 1 vol. 8vo. Plates. 
sue whaeuhapeeeesasdee enhance $1 50 
INDUSTRIAL DRAWING. Com- 


prising the description and uses of Draw- 
ing Instruments, the construction of 
plane figures, the projections and sec- 
tions of geometrical] solids, architectural 
elements, mechanism, and topographical 
drawing. With remarks on the meth- 
od of teaching the subject. For the use 
of Academies and Common Schools. 
By Prof. D.H. Mahan. 1 vol 8 vo. 
‘Twenty steel plates. Full cloth. $3 00 

TREATISE ON FIELD FORTI- 
fications. Contaiming instructions on 
the methods of laying out, constructing, 
defending, and attacking entrenchments. 
With the general outlines, also, of the 
arrangement, the attack, and defence of 
permanent fortifications. By Prof. D. 
Hi. Mahan. New edition, revised and 
enlarged. 1 vol. 8vo, full cloth, with 
plates 
ELEMENTSOF PERMANENT FOR- 

tifications. By Prof.D. H. Mahan. 1 


_ 


vol. 8vo, with numerous large plates. 
CIGER . « <p08s Spd hsv chacb ec ae $6 so 
MECHANICAL PRINCIPLES OF 
Engineering and Architecture. By 
Henry Mosely, M. A., F.R.S. From 
last London edition. with considerable 
additions, by Prof. D. H. Mahan, LL. 


I). of the U. S. Military Academy. 1 
vol. 8vo, 700 pages. With numerous 
cuts. Cloth $5 00 





THE OFFICE OF 


‘Engineering News. 


HYDRAULIC MOTORS. Translated 
from the French Cours de Mecanique, 
appliquee par M. Bresse. By Lieut. F. 
A. Mahan, and revised by Prof. D. H. 
Mahan, 1 vol. 8vo, plates..... $2 so 

A TREATISE ON THE RESIST- 
ance Of materials, and an appendix on 
the preservation of timber. By De Vol- 
son Wood, Professor of Engineering, 


Stevens Institute. 1 vol. 8vo, cloth. 
906 006 mbeed 656560 weet ses émee $2 50 | 
A TREATISE ON BRIDGES. De- 


signed as atext book and for practical 
use. By De Volson Wood. 1 vol. 8vo, 
numerous illustrations, cloth....$3 00 
DETAIL, COTTAGE AND CON. 
structive Architecture. Showing a 
great variety of designs for cornices, 
brackets, windows and window caps, 
doors, piazzas, porches, bay and dormer 
windows, observatories, towers, chim- 
ney tops, balconies, canopies, scrolls, 
gable and sawed ornaments, fences, 
stairs, newels, archithaves, mantles, plas- | 
ter finish, etc., etc. vol. 4to. Illustra- 
ted with seventy-five large lithographic 
plates $10 00 
BICKNELL’S VILLAGE BUILDER, 
with supplement. Shows elevations and 
plans for cottages, villas, suburban resi- 
dences, farm houses, stables and car- 
riage houses, store fronts, school houses, 
churches, court houses and a modern 
jail. Also, exterior and interior details 
for public and private buildings, with 
approved form of contract and specifica- 
tions, containing seventy-seven plates, 
drawn to scale, giving the style and cost 
of building in different sections of the 
country. r vol. 4to, with supplement. 
0:0 deeb dead ROP MAb SIO *ak $12 Oo 
SUPPLEMENT TO BICKNELL’S 
Village Builder. Showing eighteen 
modern and practical designs for coun- 
try and suburban residences of moderate | 
cost, with elevations, plans, sections, and 
a variety of details, all drawn to scale. 
Also a full set of specifications with ap- 
proved form of contract, and estimates 
wr cnet. | € PBs se scacne aes $5 00 
THE CARPENTERS’ AND BU ILD- 
ers’ guide. A hand-book for workmen, 
also, a manual of reference for contrac- | 
tors, builders, etc. Containing informa- 
tion concerning the quantity, quality and 
cost of all the materials required to 
build a house, problems for drafting, 
board, plank and scantling measure, 
form of builders’ contract, glossary of | 
terms used in Architecture, and defini- 
Gabe GE Gin GOON. «6550. 550005 505 $1 00 
THE ARCHITECTS’ AND BUILD. 
ers’ Pocket Companion and Price Book. 
By Frank W. Vodges, Architect. Con- 
taining a short but comprehensive epit- 
ome of decimals, duodecimals, geome- 
try and mensuration ; with tables of U. 
S. measures, sizes, weights, strengths, 
etc., of iron, wood, stone, and various 
other materials, quantities of materials 
in given sizes and dimensions of wood, 
brick, and stone, etc., etc. In pocket- 
book form, $2 oo. In muslin...$1 50 
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NICKEL & STRASSBERGER, 


Surveying Instrument Makers. 


128 & 130 South Clark Street Chicago, Illinois. 





Transit Compasses, 


Engineers’ and Surveyors’ Transits, 


Surveyors’ Compasses, 
LEVELS, 
LEVELING RODS, 
CHAINS, 


Steel and Metallic Tapes, &c. 


Photographs and price lists sent on application. 


Repairs promptly attended to. 
Established 1820, 


Witu1aM J. Youne & Sons, 


MATHEMATICAL and 
ENGINEERING 


instrument Makers. 


43 North Seventh Street, Philadelphia. 


Tapes, Compasses, 
Draughting Engineering 
Instruments, Stationery 


Improved Transits and Levels, 
Chains, Aneroid Barometers. 
Photographs on application. 


TO MAKE 
Illustrated. 1 


HOMES AND HOW 
THEM. By E. C. Gardner. 
vol, square, 12 mo, $2.00. 


“Under the guise of familiar correspondence 
between an architect and his friends are dis- 
cussed the thousand questions theoretical and 
practical, which arise in relation to the buildin, 
of a convenient, comfortable, healthful, tasteful, 
and i aaa home, with the modern i improve- 
ments, of course. Wecounsel any friend of ours 
even though he is sure he knows just what he 
wants, to read it before he decides upon his 
pluns. New York Christian Advocate. 


For sele at the office of 
_Engineering News. 





To City and Railroad Engineers 


The letting of Contracts throughout the country is usually ad- 
vertised only in such local papers as have contracts for city 


printing ; parties who wish to 


subscribe for a large list of newspapers, or else confine their at- 
tention to local work. We have on our subscription list a con- 
siderable number of the leading Contractors of Chicago and 


Contractors’ Directory, 
Public Works. 


Conro, Carkin & Co., 


4 South Clark Street, Chicago, Il. 


- FitzSimons & Connell, 


| 100 Washington Street, Chicago, I}, 


| -——_—— 
Wm. B. HOward, 
| Room 16, Metropolitan Block, Chicago 


J. E. Miller & Co. 


34 South Clark Street, Chicago, Ill. 


Se eee 


Ray & Whitney, 


West end 12th Street Bridge, Chicago, Il), 


Steel & McMahon, 


| 86 LaSalle Street, Chicago, Il. 


Gas and Water Works. 





| T. B. Farrington, 


| 103 Washington Street, Chicago, Ill. 


Railways. 


John H. Cutches, 
84 La Salle Street, Chicago, Ill. 


Bridges. 


‘American Bridge Co., 


See Advertisement. 


is: Wells, French & Co., 


144 Dearborn Street, Chicago, IIl. 


‘Mason Work. 


Busse & Sturtevant, 
126 Dearborn Street, Chic: Ago. 


<2 Courtney, 
87 wi ashington Street, Chica ago. 




















Cox Brothers, 
1639 Prairie Avenue, Chicago. 


Pavements. 


D. D. McBean, 
Room 4, 79 Dearborn Street, Chicago, Ill, 


James Cc. McBean, 
77 Clark Street, Chicago, 


J.B Smith, 
151 Randolph Street, Chicago. Il. 


Asphalt Paving. 


J.L. Fulton & Co., 
174 LaSalle Street, Chicago. 


Sewer Pipe Manuf’s. 
Cladding, McBean & Co., 


Sanaa Placer Co., Cal. 











Successor to F, Arnold & Co., 


MATHEMATICAL INSTRUMENT 
MAKER. 


Surveyors’ and Engineers’ Instruments made to 
order and repaired. 


157 State Street, Chicago, Ill. 


Formerly 114 Randolph Street. 


take contracts must therefore 





other cities, and we propose to consult the interests of their 


class by publishing a schedule of contracts to be let in the prin- 3 
cipal cities and where public improvements are being projected. : 


City and Railroad Engineers throughout the country are re- P 


spectfully requested to send us 


the time, place, and nature of 


such contracts as are to be let in their vicinity each week —a 
line or two, or a slip from the local paper, or the name“ of the 
paper which has the advertising of contracts —it will assist us 
materially and add a feature of interest to Engineering News. 





